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COMPLETE SPECIFICATION 

Improvements in or relating to an Electrodialysis Apparatus 

We, John Thdmp son-Kennicott Limited, aicasaa of a a mrlfrr t mfr apparatus 
- ■ voider tibe law* of 'a Jaroe camber of cranpartoomcs 


, Great Britain, of £drT^M> ? Wc^ratoojajo^ 
in the Ccnmty of Stafford, Kngfa n ri a do 
jt hereby declare the k r v &afaa» for which 
we pray lbat a pstfsnt may be _ granted to 
ib, and the metfiod by which it is to be 
performed, to be patocnlarty described a» 
and by tie following stauemeaatJ— - 
10 The present iawe u iam relates to an etaac- 
diafysis appantttis. 

A simple deotrodlafysfe apparatus co m- 
prises a unk of dircc amipatta Knts arranged 
so that a centre comparfflnent « <3^^ed 
15 from two outer awnmiments by jjermesble 
nwnhranes. An electrode & ptoced m icacfa 
of die outer oampautmesis and the aqaoa 
to be processed is contained m or agora** 
co flow through die centre ooppartjnent. 
20 When one electrode is niade posniwe and the 
other negative the ions of any ionasabfle 
compound contained in the BqaH wiB migrate 
through dre membranes, die poofcitf^ charged 
ions towards die negative fieoflrode and 
25 die negatively* charged km towaida the 
po$*tfre eioarode- The Hrp nld coatamed 
in each electrode coinpaconeEDl becomes con- 
centrated with khb ofthc appropriate charge 
and is replaced by fresh Eqmd eidser at 
30 fetervab or by provfdang a cumdmiuim now 
of BquM through die campsrtmoiit. The 
liquid hi the electrode comparoneni may be 
the sam e as or different from die liquid m 
the cemtJte cornporiraerit. The luyi Q 3cqy^ 
35 fog the centre c o n^arttne pt is raoa% a s gnicd 
the d&iate and that feavmrg die deoficone oon> 
pastmems the concentrate* 

In more recent processes use has been 
made of permeable son dgcTrrmrvrrhTg men> 
40 branes wnfch prevent the respective jogs * 
once they have passed through the mem- 
brans, from ntormng. TJbk menAianea 
have made possime the des%m and enn- 

[Price 4s. 6U] 


by selective membranes, 
would comprise 

in the 


Such an 



caseoooni oy 
altemaiely' disposes! anion and cation seJeo- 
tiye nTemhranes, the outermost oompaflnienrs 
of the apparatus beong anespecwety provided 
with an a pp r op riate electrode. An anion 
selective membrane is a membrane which 
wall afiow cniy negarody charged Sons tt> 
pass dirongh at. A cadon selective uicnibrane 
b a membrane which w£tt allow onty po6krreiy 
charged tons no pass through hi 

The Mquid to be processed wonffid be 
iamjdooea into all the compartments at one 
end and wonM be withdrawn at die other 
end. The HquM withdrawn from attemate 
compartments would be tsspecfcwery the 
d&iate, and die concentrate 

In an elecntodiarysfe a p par a tu s such as 
any of those refenred to above it as usaai to 
feed the Kcptd into each cxMnparonenr dironm 
a san^e iofet from a supply Kne rmming the 
lengtn of a maxftcr of congwifanenis. As the 
mhft is usiiaSy of ffrrp^r ^iflfypfty dian 
the width of the con dim ent, the flow of 
hquM is not nnifocnnV spread over the whole 
width of the permea htt e membrane with the 
result that the apparatus does^ not operate 
at the efficiency of which it is c ap a ble . 

It is an object of the present hivetnhai to 
provide an electrodialysas apparatus hi which 
a disttJbuttSon of Qfouid over each perme* 
able membrane of high imjformity is atjtamed. 

Acxxwdiog to the present ioventeon an 
cbc ttoc B afy S s apparaaos OMnpdres two per- 
meabk membranes roaced apace by an 
ansxrdar yp^^ffttr 100 ^mmi^ 3 closed span ^ f) 
a gasfaat m eap osed between the ecp i aftg 
and each fTtnmittiue to farm a fliad-a%hi 
sedl djeiebctween, two bars secured to the 
separator and drad£ng sajcd space jmo a 
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main sob-space between two auxflssry sub- 
spaaes, at ItatX two faqmd flow passages 
each ciTRnding dnough die m rmhr anes, 
gaskets sad separator ram each in ccnmnmka- 

5 tnxa with -a different one of the narritfaTy sub- 
EpQ£t3, and tabs on the .gaskets engaging die 
bars to sp a c e the membranes away thete&cm 
and cifffiiiff paths for die flow of liquid from 
one snb-spaoe to an adjacent sub-space 

10 Preferably each passage comniunicaie3 
with ks associated auxiliary sub^spaee by 
means of a slot cot hi the separator. 

Advantageously a rest ri ction is formed in 
the slot at its end adjacent, the- passage. 

15 Ideally, a cover is provided over the 
dot and <Jitaufe hhd contact with the 
adjacent bar. 

Some embodiments of tihe jiwdifooji w31 
now be described by way of fTOnwrir, refer- 

20 ccce bete made to the accompanymg draw- 
ings in wMch:— 

Fig. 1 is s perspective view with parts 
broken away of a compartment of an dearo- 
cttarysis app ar atus according to the inven- 

25 tion, 

Fig. 2 is a section on die Hoc II— II 
of Fig. 1, 

Fig. 3 is a frag^nentary perspective view* to 
a larger scale, of one form of separator, 
30 Fig. 4 & a fragmentary perspective view, 
hi a larger scale, of another fVtirrn of separa- 
tor, 

Fig. 5 is a fragmentary perspective view, 
to a larger scale, of a further form of 

35 separator. 

Each compartment of a stack of dectro- 
dzalyss^ units comprises two permeable mem- 
branes 1 spaced apact by a separator 2 with 
the interposition of flralrng means 3 to pro- 

40 vide a liquid tight seal ther eb etween. 

The separator 2 is aaannolus of xect- 
angxdar cross section having a rectangular 
central space 4, the side wafis 5 being of 
greater length than the end watts 6. A 

45 bar 7 extends between the side walls 5 of 
the separator 2 at a location ctasdy adjacent 
-each end wall 6. The bar 7 is of the 
same thickness as the mnamder of the 
separator 2 and is formed ' HttegraOy wMi 

50 the flicfe walls 5 thereby dividi ng die rynftrg i 
space into three sub-spaces 4a, 4b and 4c 
The separator 2 may be formed from a syn- 
thetic materfaL for example^ polyedntlene, 
polyvinyl chloride, polystyrene, or htmtnated 

55 reinforced dietuiosetdng ream rangmg in 
thickness from about 0l050 inches to 0.125 
in ch es. A pair of passages 8, 8 1 , 9, 9 1 
extend through each end waa 6 of the separa- 
tor 2 to open into opposit e faces thereof. 

60 One pair of diagonally opposed passages 8, 9 
communicate with die adjacent end sub- 
space 4b and 4c respectively. 

The sealing means 3 conmrise gaskets 
of the same size and of simoar shape to 

65 the separator 2 and have apertures cranes- 


ponding in size and location with the 
passages 8, 8 1 , 9, 9*. The gaskets are 
not provided with portions cnzteapo&ding 
with die bars 7 of the separator 2 but 
ate formed with two or more tabs 10 ex- 70 
tending inwardly from their end walte. The 
tabs 10 may be rectangular, curved or tri- 
angular in shape, the latter being preferred, 
and are of such length that they wsD extend 
completely across the corresponding bar 7 75 
of the separator 2 when the gasket is placed 
hi posajpn, The gaskets may be formed 
from flexible synthetic material, for example, 
ptafobed polyvinyl chloride or polyeth y l ene, 
tanging m thk&ness from about 0.005 inches 80 
to about 0.020 inches. 

When a compactment is assembled, that 
is with a permeable membrane 1 on each 
ride of the separator 2 and a gasket 3 
mterpoaed between each membrane 1 and 85 
the separator 2, gaps are kft between the 
bars 7 of the separator 2 and the membranes 
1 which are equal in width to the thickness 
of the gasket. These gaps permit liquid 
introduced into an end sub-space 4b, 4c 90 
to flow over the bars 7 which thus act as 
weirs spreading the liquid over the whole 
width of the membranes 1 except for those 
parts contacted by the tabs 10. Since 
the^ width of these gaps is small in com- 95 
parjson with the width of the separator 2 
good disfi^butEHX of the liquid in the central 
sob^spaoe 4a of the compartment is ensured. 

As the membranes 1 are not self-supporting 
the central sub-space 4a of the compartment 100 
must be filled with a suitable material 1L 
The material 11 must be fairly open to allow 
Horrid to flow over and past it, and prefer* 
ebay should cause flow of Hquid to ^ be 
turbulent so as to minimise polarisation. 105 
One such material is expanded polyvinyl 
chloride. If the final cnfrnrnfTation required 
from a dfloste compartment is very low, the 
central sub-space 4a can be filled with an ion 
exchange rem Provided the partfcie size 110 
of the resin is greater than the thickness 
of the gasket the bar 7 wiil act as a retainer 
for the ressn as wefl as a d istributor for 
the liquid. 

To produce a mudtkmk apparatus a num- 115 
bar of compartments are arranged in side 
by side f ormanoa to constitute a stack with 
the passages 8, 8 l , 9, 9 1 registering so as 
to form conduits through which the £quM 
can be caused to flow. Usually the cooceo- 120 
crate mi ram caused to flow through one 
pair eug. 8, 9 of diagonally opposite conduits 
and the dSaate stream is caused to flow 
through dm other pair e»g. 8 1 , 9 1 of diagon- 
ally opposite conduits. The compartments 125 
are so disposed relative to each other that 
the faau&x flowing in the conriuKt's flows 
respectively into selected ones of the com- 
portments of the stack. NormaHy the separa- 
tors 2 of adjacent compartments ate rotatsd 130 
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Enough 180° relative to each oilier so chat 
oo uuail f me is defiv e r c d to and donate re- 
moved, from alternate compartments. If it is 
desired co change the stream of liquid 2ow- 

5 jug m a comrxnrrneai from say, toe concen- 
trsJe to dfluitfc scream, die separator 2 is 
turned dmm^i 180° so that tbe passages 
previously regctermg with the oondrfa <arry- 
* nig the cooccnttate stream then register with 

10 the dskrate stream. 

k wfll be appreciated (hat to varying the 
difcfcnes&of die sealhig means 3 the pressure 
of the tiqmd erasing die war amstknoed 
by the bans 7 can be varied to the (requisite 

15 vakte co give good d iflribntion over the 
surface of the membrane 1 whatever die rate 
of flow of Squid hi die passages 8> B\ 
9, 9 1 or the dmencfans of the separator 2, 
In Flga. 1 and 2 the passages 8 and 9 

20 amnmmkiae "with their rea p o c ttoc suksjjaces 
4b, 4c by dots 12 and at has been, found 
that if these slots 12 exceed a certain wadJih 
the m e m brane 2 sags into them sod permits 
leafa ge of tkgo&L To prevent this the 

25 ritetj 12 may be formed with 9 feefflriotion 13 
as shown in Fig. 3 or with a cover, whfch 
may be drcniar or teaDengcto as shows at 
14 m Kg. 4, eafltcndjng over the sub-space 
4b on to the bar 7. In the latter ooor 

30 stroGtaon the cabs 10 on the sealing means 
3 are a u mnge d so tfhat they do not ifrinnde 
with covers 14. In another constoucritai 
shown in Fig. 5, a bore 15 puts the passage 
8 in comnHiri&aition with dre snib-space 46. 

35 The bare 15 or the slots 12 may be piug^d 
wish a porous gnarjnriiftl for example^ an 
t auffliwlff d placfic tma^eraal or sintered gJass. 

Figs. 3 and 4 show alternative fonro of 
bar 7. In Fife 3 the bar 7 is formed 

40 with a ptaaiKty of grooves 16 on each of its 
i n e ii ih i anc aurtmrtwyg surfaces along wMch 
liquid can flow from the crib-space 46 into 
the central sob-space 4a The grooves 16 
may be of any desired cttoas-sectjiQoal shape 

45 and are of auch a croas-sectsooal area duet 
good dgaflwol op of Ikiuad oyer die mem- 
brace surface is assured. In Fig. 4 bote 
17 perform the function of the goJgves 16 
and may be of any desired cro^s-seotiimai 

50 shape and cfee. The holes 17 may be dis- 
tributed over tbe bar 7 hi a mniftxrm fashftm 
03 gfaow n or hi a random ftirihwim. 

If the grooves 16 and hoks 17 are of 
such a c&ze that the material 11 fitting the 

55 centra! apace wooH pass through ahem a 
pad 18 of porous mfflerfrd is provided on 
the materM 11 aide of die bar 7 to act 
as a fiker. 

Ttwtcad of bete provided with grooves 
60 16 or holes 1772» bar 7 may faff be 
conot ta t e d by a ibqufc^jsrmeawe matroala 
for example an expanded ptotic or amtered 
gtei, secured to the sale wafts 5 of the 

65 *^ wiH be appreciated that m die coo- 


stzuctfons of Figs. 3 and 4 the bar 7 may 
be made separately from the seperaaor 2 and 
anhGeqnenaiy secured to die atde -waEs 5 
thereof, for examp3ea by jpcadng the ends 
of the bar 7 fo dots formed sa die fl&le 70 
walls 5. 

The separator 2 may be formed with a 
sea&bte mfet 19 (Fig* 5) dkftngh winch 
filler material can be introduced into the 
central space 4a when the separator 2 has 75 
been combined with the membranes (not 
shown) -to form a compartment. The 
filler material is carried in a stream of air 
or as a thin shiny in water into an aper- 
ture 2ft formed in a mg 21 integral with the .€0 
separator 2, which corrtrnira rcates with the 
inlet 19. In the embodiment shown in 
Fig. 5, as in all previously described embodi- 
ments of this invention, communication 
between the sab-space 4b and the main sub- JB5 
space 4a is afforded by way of gaps formed 
between the bar 7 and the membranes 1 (not 
shown in diss figure), by die interposition of 
the gasket tabs 10 (not shown in this figure). 
Communication between the sob-space 4b .90 
a n d the main sub-apace 4a of the embodi- 
ment shown in Fig, 5 may also be afforded 
by the formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
holes 17 (as in Fig. 4) hi the bar 7; or by 45 
making the bar 7 of a lignkl-peimeabfe 
material, as previously described. 

Lugs 22 (rig. 4) may be provided on one 
or both pairs of opposed walls of die 
separator 2 to provide means on which clamps 100 
can be engaged to hold the oa r npactm ents 
tightly together as they are being assembled 
By means of the logs 22 a further com- 
partment comprising membrane I? sealing 
means 3, separator % sealing means 3, mem- 105 
brane 1* can be assembled on top of pre- 
viously assembled compartments without the 
pressure holding the previously assembled 

fff yrytjw ii ig*nft fr lit ftwtHng r ffi* y i m*. mf by wg 

released. For this purpose a tug 21 may 110 
co nstitu te a lug 22. 

WHAT WE CLAIM IS:— 

L An ekctrocMysis apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a dosed apace, 115 
a gasket interposed between die separator 
and each membrane co form a flma-dgnt seal 
therebetween two bars secured to the separa- 
tor and dividing said space into a main sub- 
space between two auxiliary subMspacesj at 120 
least two liquid flow passages each extending 
through the * * nhranes^ gaskets and "separa- 
tor and each in comma i mcarion with a differ- 
ent one of the auxiliary sub-spaces, and 
tabs on the gnsfrets engaging the bars to space 125 
the membranes away therefrom and define 
paths for the flow of liquid from one sub- 
space co an adjacent sub-space, 

2. An apparatus according to Gain* .1, 
wherein .each passage communicates with its 130 
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associated auxiliary sub-space by means of 
a slot cot in. the separator. 

3. An apparatus accenting to Qaim 2, 
wfwrem a restriction is formed in the slot 

5 at its end adjacent die passage. 

4. An apparatus according to Qaim 2, 
wherein a cover is provided over die slot 
and extends into contact with the adjacent 
bar, 

10 5. An apparatus according to Qaim 1, 
'wherein each passage coiimnmicates with its 
associated auxiliary sob-space by means of a 
bore formed in the separator. 

6. An apparatus according to any one of 
15 Claims 2 to 5 ? wherein the communicating 

means is filled with a porous material 

7. An apparatus according to any one of 
Cfahnft 1 to 6, wherein grooves are formed 
in the tab-contacting surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent sub-spaces. 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according to any one of 
Claims 1 to 6, wherein the bars are formed 
of a liquicVpsrmeable material. 

10. An apparatus according to any one of 
30 the preceding claims, wherein the TT*m sub- 
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11. An apparatus pflrawdfag to ffobw lty 
wherein the filler material is an km exchange 
resin. 

12. An apparatus according to Qaim 10 35 
or 11, wberem a scalable inlet is formed in 

a side wall of the separator to permit filler 
material to be introduced into the main 
snb^space. 

13. An apparatus according to Qaim 10, 40 
11 cr 12, wherein a pad of porous material is 
disposed on the mam sub-space side of die 
bars to act as a filler. 

14. An apparatus according to any one 

of the preceding claims, wherein rags are 45 
provided on the separator to permit damning 
means to be engaged thereon. 

15. An electrodialysis apparatus sub- 
stantially as herein described. 

16. An electrodialysis apparatus sub- 50 
stantialry as herein described with reference 

to Figs, 1 and 2,andF1g. 3, 4or5ofthe 
accompanying drawings. 


For the AppH 
RAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 


PROVISIONAL SPECIFICATION 


Improvements in or relating to an Electrodialysis Apparatus 


We, John TEdmpsoh-Kenotcott Limited, 
a Company t egk uatd under she lam of 
Great Britain, of Kttrngshflifl, Wo ib er hai npton, 
in die County of Srafford, Hngjand, do 
hereby dedare thb mv e mfon (to be described 
in uhc Mqiwx&i statement; — * 

The present mvenrion relates to an electro- 
dialysis apparatus. 

A ample electrodialysis apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer compartments by permeable 
membranes. An electrode is placed in each 
of die outer compartments and die liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 
one electrode is made positive and the other 
negative the ions of any knisable compound 
contained in the liquid will migrate through 
the membranes, the positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained m each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through the cornpartrnent The liquid in 
the electrode compartment may be die same 
as or different from the liquid in the centre- 


ccmrpartment. The liquid leaving the centre 
compartment is usually termed the dimam 85 
and that leaving the electrode compartments 
the concentrate. 

In more recent processes use has been 
made of permeable ton discriminating mem- 
branes which prevent the respective ions, 90 
once they have passed through* the mem- 
brane, from returning. These membranes 
have made possible the design and .construe- 
don of a nmltnmk apparatus comprising a 
large number of compartments separated by 95 
selective membranes. Such an apparatus 
would comprise compartments dividsa from 
one another in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outermost compartments 100 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective membrane is a membrane which will 
allow only negatively charged ions to pass 
through it. A cation selective membrane is 105 
a membrane which win allow only positively 
charged ions to pass through it 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at the other 110 
end. The liquid withdrawn from alternate 
compartments would be respectively the 
bajktatei, end the CDce EQ t rate 
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la an ekctrodialysis apparatus such as 
any of those referred to above it is usual 
to feed die liquid into each compartment 
through a single inlet from a soppy line 
running the length of a number of com- 
partments. As the inlet is usually of smaller 
diameter than the width of die cornpaitrucat, 
the flow of liquid h not uniformly spread over 
the whole width of the permeable membrane 
with the mult that the apparatus does not 
operate St afce efficiency at which k fe 
capable. 

It is an object of the present invention 
to provide an electrcdialysis apparatus • in 
which a distribution of liuuid over each 
permeable membrane of high uniformity is 
attained. 

According to die present invention an 
electrcdialysis apparatus comprising two 
20 permeable membranes spaced apart by a 
separator to form a compartment, sealing 
means interposed between the separator and 
each membrane, at least two passages in 
the separator for conveying liquids, at least 
one of said passages being in c ommunica tion 
with the interior of die compartment and 
means for directing liquid entering the com- 
partment towards the permeable membranes. 

Preferably the separator comprises an 
annular member, means dividing the space 
within said member into at hast two sub- 
spaces; at least two passages extending axiaDy 
through die member and at least one of 
said passages being in communication with a 
sub-space. 

Advantageously the dmding means com- 
prises a bar extending between opposed sides 
of the annular member and the sealing means 

res the permeable membranes away from 
bar* 

In a preferred form of the invention a 
number of said compartments are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 
form conduits and so disposed relative to 
each other that said condnks communicate 
respectively with selected ones of the com- 
partments of die stack 

Some embodiments of the invention will 
now be described by way of example, 

ick of ek 
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Bach compartment of a stack of ekctro- 
dialysis units comprises two permeable mem- 
branes spaced apart by a separator with the 
oskksn of sealing means to provide a 
tight seal therebetween. 
\ separator is an anrmms of rect- 
angular cross-section having a rectangular 
central space, the side walls which are of 
greater length than the end walls. A bar 
extends between the side walls of the separa- 
tor at a location closely adjacent each end 
wall The bar is of die same dridmeaa 
as the remainder of die separator and is 
formed integrally with the side walls thereby 
dividing the central space into three sub- 


spaces. The separator may be formed from 
a synthetic material, for example, poly- 
ethylene, polyvinyl chloride or polystyrene, 
ranging in thickness from about 0.040 ruches 
to 0.125 inches. Two pahs of passages 70 
extend axiaUy one pair through e*rh, end wafl 
of the separator to open into opposite faces 
thereof. One pair of diajpnafly opposed 
passages communicate withthe adjacent end 
sub-space. 75 

The sealing means comprise g askets of 
the same size and of similar shape to die 
separator and have apertures cor r espon ding 
in size and location With the pa^gey, The 
gaskets are not provided with portions cones- 80 
ponding with the bars of the sep ar a t or but 
are formed with two or more lugs extending 
inwardly from their end walls. The lugs 
may be rectangular, curved or triangular in 
shape; the latter being preferred, and are of 85 
such length that they will extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 
material, for example, piastkised polyvinyl 90* 
chloride or polyethylene, ranging m thick- 
ness from about 0,005 inches to about 0.020 


When a compartment is assembled, that 
is with a permeable membrane on each side 95 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of the separa- 
tor and the membranes which are equal in 
width to the thickness of the gasket. These 100 
gaps permit liquid introduced into an end 
sob-space to flow over the bars which 
thus act : as weirs spreading the liquid over, 
the whole width of the membranes except for 
those pants contacted by the lugs. Since 105 
the width of these gaps is small in i 


wkh the width of the separator good inamuu- 
tfon of the liquid in die compartment is 
ensured. 

As the membranes are not self-supporting 110 
the central sub-space of the compartment 
must be filled with a suitable material The 
material must be fairly open to allow liquid 
to flow over and^ past it, and preferably 
should cause flow of lk^tdd to be turbulent so 115 
as to minimise polarisation. One such 
material is expanded polyvinyl chloride. If 
the final concentration required from a dilute 
compartment is very low, the central sub- 
space can be filled with an ion exchange 120 
resin. ^ Provided die particle size of t£e 
ream is greater than the thickness of the 
gasket the separator will act as a retainer 
for the resin as well as a distributor for the 
liquid. 

To produce a mnltiumt apparatus a nuns 
her of compartments are arranged in side 
by side formation to coristknte a stack with 
the passages registering so as to form) con- 
doits through which the liquid can be caused 130 
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15 


to flow. Usually the concentrate stream Is 
caused to flow through one pair of diagonally 
opposke conduits and the dflnate stream is 
caused to flow through the other pair of 
diagonally opposite conduits. The com- 
partments are so disposed relative to each 
other that the liquid flowing in the conduits 
flows respectively into selected ones of the 
the stack. Normally the 
separators of adjacent compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and cfaluate 
removed from altercate caanprnxnemx H 
it is desired to change the stream of liquid 
flowing in a compartment from say, the 
concentrate to diktats «treflm > the separator 
is turned through 180° so that the passages 
previously registering with the conduits carry- 


ing the concentrate stream then register with 
the dfloats stream* 

It will be appreciated that by varying the 
thickness of the gasket the pressure of the 
liquid crossing the weir can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For the Applicants: 
RAWORTH, MOSS & OOOK, 
Chartered Patent Agents, 
75, Victoria Street, 
London, S.W.1, 
and 

3S> Sydenham Road, 
Croydon, Surrey. 
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